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DETAILED ACTION 

This Office Action responses to Applicant's Amendment in Paper No. 3 dated 
7/23/03. 

Election/Restrictions 

1 . Applicant's election of claims 1-19 and 24-35 in Paper No. 3 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

2. Claims 20-23 and 36-48 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2 and 8-9 are rejected under 35 U.S.C. 102(b) as being anticiapted 
by Makoto Nakase [JP 60226123]. 
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>- With respect to claim 1 , Makoto Nakase (figs 3's) discloses the claimed 
semiconductor processing method comprising: 

forming an antireflective coating comprising Ge and Se (9, fig 3b, abstract: layer 
9 of Se-Ge would have antireflective characteristic) over a substrate (1/8) to be 
patterned; 

forming photoresist (4, fig 3b) over the antireflective coating (9); 

exposing the photoresist to actinic radiation effective to pattern the photoresist (4, 
fig 3b, abstract: the positive photoresist is exposed to a projection type apparatus for 
developing in sequent step of forming the patterned photoresist 4), the antireflective 
coating (6) reducing reflection of actinic radiation during the exposing than would 
otherwise occur under identical conditions in the absence of the antireflective coating 
(see figs 3b: the layer Ge-Se 9 would reduce reflection of actinic radiation during the 
exposure proscess); and 

after the exposing, patterning the substrate (1/9, figs 1d-1e) through openings in 
the photoresist (4) and the antireflective coating (9) using the photoresist (4) and the 
antireflective coating (9) as a mask. 

>■ With respect to claim 2, Makoto Nakase (abstract) discloses the antireflective 
coating (9 ) consists essentially of Ge and Se. 

>■ With respect to claim 8, Makoto Nakase (fig 3b) teaches the photoresist (4) 
contacts the antireflective coating (9 ). 
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*- With respect to claim 9, Makoto Nakase (figs 3d-3e) teaches patterning the 

substrate (1/8) comprises subtractive etching (portions of substrate 1/8 in fig 3d are 

subtracted from the orginal substrate 1/8 in fig 3c by patterning/etching). 

4. Claims 1-2, 4, 8-12, 28-30, and 34-35 are rejected under 35 U.S.C. 102(b) as 

being anticipated by Yoshikawa et al [US 4,320,191]. 

>■ With respect to claim 1 , Yoshikawa et al (figs 1 -9 and col 1 -6) discloses the 

claimed semiconductor processing method comprising: 

forming an antireflective coating comprising Ge and Se (2, fig 1, coM lines 42-43 
and col 2 lines 59-60: layer 2 of Se 7 5Ge 2 5 would have antireflective characteristic) over 
a substrate (1) to be patterned; 

forming photoresist (3, fig 1) over the antireflective coating (2); 

exposing the photoresist (3, fig 2, col 2 lines 67-68 and col 3 lines 1) to actinic 
radiation (light 6 from Hg lamp) effective to pattern the photoresist (3), the antireflective 
coating (2) reducing reflection of actinic radiation during the exposing than would 
otherwise occur under identical conditions in the absence of the antireflective coating 
(see figs 1-2: the layer Se7sGe25 2 would reduce reflection of actinic radiation during the 
exposure to the light 6); and 

after the exposing, patterning the substrate through openings in the 
photoresist and the antireflective coating using the photoresist and the 
antireflective coating as a mask (figs 5-6; the substrate (1 ) is subtractively etched 
through openings in the photoresist and antireflective coating 21 - mixture of the 
photoresist 3 and the antireflective coating 21 ). 
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>■ With respect to claim 28, Yoshikawa et al (figs 1 -9 and col 1 -6) discloses the 
claimed semiconductor processing method comprising: 

forming a silicon nitride comprising layer over a substrate (1 , fig 1 , col 4 lines 13- 

18); 

forming an antireflective coating comprising Ge and Se (2, fig 1, col 1 lines 42-43 
and col 2 lines 59-60: layer 2 of Se 7 sGe25 would have antireflective characteristic) over 
the silicon nitride comprising layer (substrate 1 having the silicon nitride thereon); 

forming photoresist (3, fig 1) over the antireflective coating (2); 

exposing the photoresist (3, fig 2, col 2 lines 67-68 and col 3 lines 1) to actinic 
radiation (light 6 from Hg lamp) effective to pattern the photoresist (3), the antireflective 
coating (2) reducing reflection of actinic radiation during the exposing than would 
otherwise occur under identical conditions in the absence of the antireflective coating 
(see figs 1-2: the layer Se75Ge 2 s 2 would reduce reflection of actinic radiation during the 
exposure to the light 6); and 

after the exposing, subtractively etching the silicon nitride comprising layer 
through openings in the photoresist and the antireflective coating using the photoresist 
and the antireflective coating as a mask (figs 5-6, col 4 lines 13-18: the substrate (1) 
comprising the silicon nitride thereon is subtractively etched through openings in the 
photoresist and antireflective coating 21 ). 

>■ With respect to claims 2 and 30, Yoshikawa et al teaches the antireflective 
coating (2, Se7sGe2 )consists essentially of Ge and Se. 
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>- With respect to claim 4, Yoshikawa et al (col 2 lines 59-62) teaches the 
antireflective coating is substantially amorphous. 

>■ With respect to claim 8, Yoshikawa et al (fig 1) teaches the photoresist (3) 
contacts the antireflective coating (2, Se7sGe2 ). 

>■ With respect to claim 9, Yoshikawa et al (figs 5-6, col 4 lines 13-18) teaches 
patterning the substrate (1) comprises subtractive etching (portions of substrate 1 in fig 
6 are subtracted from the orginal substrate 1 in fig 5 by patterning/etching). 
>■ With respect to claims 10 and 29, Yoshikawa et al (figs 6-7) teaches, after the 
patterning, removing substantially all the photoresist and antireflective coating layer (21) 
from the substrate (1). 

>- With respect to claims 1 1 and 34, Yoshikawa et al (figs 3-5) teaches the 
openings in the photoresist and the antireflective coating (21, fig 5) are formed by 
solvent processing of the photoresist (figs 3-4, col 1 lines 51-53) after the exposing to 
form the photoresist openings , followed by dry etching of the antireflective coating (22, 
figs 4-5, col 3 lines 5-9 & 52-56) through the photoresist openings. 
>- With respect to claims 12 and 35, Yoshikawa et al (figs 1-5) teaches forming the 
openings in the antireflective coating comprises after said exposing (figs 1-2: after the 
photoresist 3 is exposed by the light 6 from the Hg lamp), exposing the antireflective 
coating through the photoresist to radiation having a wavelength from about 190 
nanometers to about 450 nanometers (figs 1-2: after the photoresist 3 is exposed by 
the light 6 from the Hg lamp, the antireflective coating 2 is also exposed to the radiation 
of light 6 form Hg lamp; since light 6 is from the Hg lamp, light 6 has a wavelength from 
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about 190-450 nm; therefore, the antiflective coating 2 is also exposed to the radiation 
having a wavelength from about 190 nanometers to about 450 nanometers), and 
thereafter dry etching the antireflective coating (21/22) in an oxygen comprising ambient 
(col 3 lines 52-56). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3, 5-7, 13-19, 24-27 and 31-33 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Yoshikawa et al [US 4,320,191]. 

>- With respect to claim 13, Yoshikawa et al (figs 1-9 and col 1-6) discloses the 
claimed semiconductor processing method comprising: 

forming an antireflective coating comprising Ge and Se (2, fig 1, col 1 lines 42-43 
and col 2 lines 59-60: layer 2 of Se7sGe 2 5 would have antireflective characteristic) over 
a substrate (1) to be patterned; 

forming photoresist (3, fig 1) over the antireflective coating (2); 

exposing the photoresist (3, fig 2, col 2 lines 67-68 and col 3 lines 1) to actinic 
radiation (light 6 from Hg lamp) effective to pattern the photoresist (3), the antireflective 
coating (2) reducing reflection of actinic radiation during the exposing than would 
otherwise occur under identical conditions in the absence of the antireflective coating 
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(see figs 1-2: the layer SezsGeas 2 would reduce reflection of actinic radiation during the 
exposure to the light 6); and 

after the exposing, patterning the substrate through openings in the 
photoresist and the antireflective coating using the photoresist and the 
antireflective coating as a mask (figs 5-6; the substrate (1 ) is subtractively etched 
through openings in the photoresist and antireflective coating 21 - mixture of the 
photoresist 3 and the antireflective coating 21). 

Yoshikawa et al does not expressly teach the antireflective coating comprising at 
least 30% Ge and at least 50%Se. Instead, Yoshikawa et al discloses the percentages 
of Ge and Se that is very close to the claimed percentages of Ge and Se (Yoshikawa et 
al: 25% Ge and 75% Se). The claimed percentages of Ge and Se in the antireflective 
coating 2 of Yoshikawa et al is, therefore, considered to involve routine optimization 
while has been held to be within the level of ordinary skill in the art. As noted in In re 
Aller 105 USPQ233, 255 (CCPA 1995), the selection of reaction parameters such as 
temperature and concentration would have been obvious. 

"Normally, it is to be expected that a change in temperature, or in 
concentration, or in both, would be an unpatentable modification. Under some 
circumstances, however, changes such as these may be impart patentability to a 
process if the particular ranges claimed produce a new and unexpected result 
which is different in kind and not merely degree from the results of the prior 
art... such ranges are termed "critical ranges and the applicant has the burden of 
proving such criticality... More particularly, where the general conditions of a 
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claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." 

See also In re Waite 77 USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 
(CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 
USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 
25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 
>- With respect to claim 14, Yoshikawa et al (figs 3-5) teaches the openings in the 
photoresist and the antireflective coating (21, fig 5) are formed by solvent processing of 
the photoresist (figs 3-4, col 1 lines 51-53) after the exposing to form the photoresist 
openings , followed by dry etching of the antireflective coating (22, figs 4-5, col 3 lines 5- 
9 & 52-56) through the photoresist openings. 

>- With respect to claims 1 6 and 1 7, Yoshikawa et al (figs 1-5) teaches forming the 
openings in the antireflective coating comprises after said exposing (figs 1-2: after the 
photoresist 3 is exposed by the light 6 from the Hg lamp), exposing the antireflective 
coating through the photoresist to radiation having a wavelength from about 190 
nanometers to about 450 nanometers (figs 1-2: after the photoresist 3 is exposed by 
the light 6 from the Hg lamp, the antireflective coating 2 is also exposed to the radiation 
of light 6 form Hg lamp; since light 6 is from the Hg lamp, light 6 has a wavelength from 
about 190-450 nm; therefore, the antiflective coating 2 is also exposed to the radiation 
having a wavelength from about 190 nanometers to about 450 nanometers), and 
thereafter dry etching the antireflective coating (21/22) in an oxygen comprising ambient 
(col 3 lines 52-56). Yoshikawa et al also teaches the exposing the antireflective coating 



Application/Control Number: 10/071,425 Page 10 

Art Unit: 2813 

(2, figs 1-2) through the photoresist (3) to radition having a wavelength from about 190 
nanometers to about 450 nanometers (light 6 from the Hg light) occurs prior to the 
solvent processing the photoresist (prior the photoresist 3 is process in solvent for 
removing the unexposed photoresist in fig 4). 

>■ With respect to claimed 1 8, the exposing of the antireflective coating through the 
photoresist to radiation having a wavelength from about 190 nanometers to about 450 
nanometers occurs after said solvent processing of the photoresist is obvious for those 
skilled in the art. Selection of any order of performing process steps is prima facie 
obvious in the absence of new or unexpected results In re Burhans, 154 F.2d 690, 69 
USPQ 330 (CCPA 1946). 

>■ With respect to claim 19, selection of a known material based on its suitability for 
its intended use supported a prima facie obviousness determination in Sinclair & 
Carroll Co., Inc. v. Interchemical Corp. , 325 U.S. 327, 65 USPQ 297 (1945) "Reading a 
list and selecting a known compound to meet known requirements is no more ingenious 
than selecting the last piece to put in the last opening in a jig - saw puzzle." 65 USPQ at 
301.). 

>► With respect to claim 3, 5-7, 15 and 31-33, claimed ranges percentages of Se 
and Ge in the antireflective coating and the claimed range temperature for dry etching 
the antireflective coating are considered to involve routine optimization of 
experimentation. See In re Aller 105 USPQ233, 255 (CCPA 1995); In re Waite 77 
USPQ 586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 
USPQ 314 (CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 



'- . 
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USPQ 372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 
USPQ 52 (CCPA 1934). 

>■ With respect to claim 24, Yoshikawa et al teaches the a nti reflective coating (2, 
Se75Ge2 )consists essentially of Ge and Se. 

>- With respect to claim 25, Yoshikawa et al (col 2 lines 59-62) teaches the 
antireflective coating is substantially amorphous. 

>■ With respect to claim 26, Yoshikawa et al (figs 5-6, col 4 lines 1 3-1 8) teaches 
patterning the substrate (1) comprises subtractive etching (portions of substrate 1 in fig 
6 are subtracted from the orginal substrate 1 in fig 5 by patterning/etching). 
>- With respect to claim 27, Yoshikawa et al (figs 6-7) teaches, after the patterning, 
removing substantially all the photoresist and antireflective coating layer (21 ) from the 
substrate (1). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanhha Pham whose telephone number is (703) 308- 
6172. The examiner can normally be reached on Monday-Thursday 8:00 AM - 7:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr., can be reached on (703) 308-4940. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



Thanhha Phan 




CARL WHITEHEAD, JR. 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



